Cyclic-AMP response element-based signaling assays for characterization of Trk family tyrosine kinases modulators.
Neurotrophins (NTs) induce gene transcription by binding their high-affinity tropomyosin-related kinase (Trk) receptors and initiating intracellular signal transduction cascades. In particular, activation of the cyclic AMP response element (CRE) in the promoters of target genes serves as surrogate markers for Trk receptor activation as demonstrated in both in vivo and in vitro systems. We used a HEK293 cell line stably expressing a CRE-luciferase reporter gene to develop an assay for monitoring Trk activation in response to their cognate ligands. Using TrkB, we showed that the assay was sensitive to physiological concentrations of brain-derived neurotrophic factor (BDNF) and that the signal was sufficiently robust to be suitable for implementation in high-throughput format. Further characterization of the TrkB expressing stable cell lines showed high-affinity binding for BDNF, a high density of receptor expression, and supported BDNF-mediated phosphorylation signaling. Consistent with this, inhibitors of phosphatidylinositol 3-kinase and the phospholipase C-gamma pathways led to reduction of BDNF-mediated luciferase responses. In contrast, inhibitors of mitogen-activated protein kinase pathways further potentiated BDNF responses. This assay was NT-Trk receptor pair-selective and shown to be further applicable to other Trk family members. This assay may be useful in screening compound libraries to identify Trk agonists, which may be applied towards discriminating between the activities of the different Trk receptor family members and the development of pharmacological drugs.